CLAIMS: 



1 1 . A metft(pd of performing real-time infection control over a computer network, 

2 comprising: > 

obtaining a sample of a microorganism at a remote facility; 

sequencing a first region of a nucleic acid from the microorganism sample; 
I \ 

comparing \{ie first sequenced region with historical sequence data stored in a 
database; 

determining a nkasure of phylogenetic relatedness between the microorganism 

8 sample and a plurality of historical samples stored in the database; and 

9 providing infection cWtrol information based on the phylogenetic relatedness 

10 determination to the remote facility, thereby allowing the remote facility to use the 

1 1 infection control information to control or prevent the spread of an infection. 
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1 2. The method of claim 1 , wh^eijj the infection control information is transmitted to the 

2 remote facility over a comput^u^Sfwork. 

1 3. The method of claim 2, wherein the database is a centralized database located in an 

2 infection control facility, the infection control facility transmitting infection control 
information tOt the remote facility via a computer network. 



1 4. The method onplaim 1, wherein the database is located in the same location as the 

2 remote facility. 
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1 5. The methdd of claim 1, wherein the first region that is sequenced is a region that has 

2 been identified\o have a mutation rate which is suitably fast for performing real-time 

3 infection control. 

1 6. The method of claiih 4, wherein the first region that is sequenced is a repeat region. 

1 7. The method of claini 6, wherein the microorganism is Staphylococcus aureus and the 
first region is located in tjae protein A gene or the coagulase gene. 

1 8. The method onclaim 7, wherein a sample of a microorganism is obtained fi"om a 




patient before the patient is admitted to the health care facility. 



1 9. The method of clai^^ wherein the microorganism is a bacteriimi, virus, or fungus. 

1 10. The methoa of claim 1, further including: 

2 obtaining J^medical history firom a patient fi"om which the microorganism sample 

3 was taken; 

4 determining aA infection risk factor based on the patient's medical history, the 

5 infection risk factor being a measure of the patient's risk of acquiring an infection; and 

6 taking appropriate infection control measures in accordance with the infection risk 

7 factor. 
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11. The in^thod of claim 10, further including: 

transihitting the patient's medical history to the centralized database without 
transmitting sensitive patient information; and 

storing the st^nsitive patient information in a local database at the health care 

facility. 



1 12. The method ofclaimM, wherein the step of sequencing comprises either: 

2 a) sequencing the microorganism sample at the remote facility and transmitting 

3 the resulting sequence data t(iythe centralized database via a computer network; or 

4 b) sending the microorganism sample to an infection control facility associated 

5 with the centralized database, sequencing the microorganism at the infection control 

6 facility, and storing the sequence datli in the centralized database. 

1 13. The method of claim 1 , wherein the first region is identified by a set of primers. 

1 14. The method of claim 1 , wherein the first region is amplified prior to sequencing. 



1 15. The method of claim 1, wherem the step of determining the phylogenetic relatedness 

2 between the microorganism sample^nd a historical sample stored in the database 

3 includes one of the following: 

4 a) calculating a relative cost between the two samples; or 

5 b) calculating an absolute cost for each sample and comparing the absolute costs. 
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1 1 6. The method of claun 1 , wherein the step of determining the phylogenetic relatedness 

2 between the i^icroorganism sample and a historical sample stored in the database 

3 includes: 

4 identifying repeat sequences in the sequenced first region of the microorganism 

5 sample and the hisiprical samples; and 

6 comparing the similarity between a repeat motif in the microorganism sample 

i \ 

7 sequence and a repeal motif in a corresponding historical sample sequence; and 

8 determining a repeat motif cost that is a measure of phylogenetic distance 

9 between the samples basted on the similarity between the repeat motifs. 
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1 17. The method of claim 16, fixrther including: 

2 comparing the similaidty between individual base-pair sequence in the 

3 microorganism sample and thAindividual base-pair sequence in the corresponding 

4 historical sample; and 

5 determining a point mutatiJsm cost that is measure of phylogenetic distance 

6 between the samples based on the sinsiilarity between the individual base pair sequences. 




1 18. The method of claim 17, further including: 

2 deter^lining^a total cost based on a weighted combination of the repeat motif cost 

3 and the point mutatioikcost. 



k \ 1 19. The method o^laim 16, further including: 
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2 calculating Y)hylogenetic distance between the sample and a historical sample, 

3 wherein the deletion or insertion of a repeat sequence is treated as a single event. 



1 20, The method of ^im 19, wherein a point mutation is treated as a single event. 

1 21 . Yhe method of claim 1, wherein the step of determining the phylogenetic relatedness 

2 between the microorganism sample and historical samples stored in the database includes 

3 at least onte of: 

/4 - comWing to historical samples obtained from the same remote facility to 

5 determining aMocal phylogenetic relatedness; 

6 comparir^g to historical samples obtained from the same region to determine a 

7 regional phylogenetic relatedness; and 

8 comparing toy^lobal historical samples to determine a global phylogenetic 

9 relatedness. 



1 22. The method of claim 1, further including: 

2 transmitting the physio^al location of a patient from which the microorganism 

3 sample is taken; . 

4 storing the physical locatio\i in the centralized database; and 

5 determining a path of transmission of an infection based on the phylogenetic 

6 relatedness determination and the physical location of the patient. 



1 23. The method of claim 22, fiirther includir 
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facility. 



storing a map of the health care facility in the centralized database; and 
detejmining the spread of the infection based on the map of the health care 
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24. The method of claim 23, further including: 



sensing the patient's physical location; and 



transmitting" tha patient's physical location to the centralized server. 



25. The method of claimU, further including: 

determining the vimlence of the microorganism by retrieving the virulence data of 
identical or similar microorganisms from the centralized database; and 
transmitting virulence mformation to the remote facility. 

26. The method of claim 1, further including: 

determining drug resistance and treatment information by retrieving drug 
information data of identical or similar microorganisms from the centralized database; 
and \ 

transmitting the drug informationWta to the health care facility. 

27. The method of claim 1, further including^ 

determining whether the health care facility has a potential outbreak problem; and 
transmitting an outbreak warning to the helalth care facility. 
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1 28. The memod of claim 1, further including: 

2 sequenaing a second region of the nucleic acid of the microorganism sample; and 

3 comparing the second sequenced region with corresponding historical sequence 

4 data stored in a centralized database; 

5 determining\a measure of phylogenetic relatedness between the microorganism 

6 sample and historicarsamples stored in the centralized database based on the comparison 

7 of the second sequericeayegion. 

1 29. The method of claim 28, wherein the determination of relatedness based on the 

2 second sequenced region is used to verify the determination of relatedness based on the 

3 first sequenced region. 

\ 

1 30. The method of claim 28, further including: 

2 identifying a first level of subspecies of the sample based on the first sequenced 

3 region; and \ 

4 identifying a^second level of subspecies of the sample based on the second 

5 sequenced region. \ 

1 31. The method oi\claim 28, further including: 

2 tracking the global spread of an infection based on sequencing and comparing a 

3 slowly mutating regioAof the nucleic acid; and 

4 tracking the locaRspread of an infection based on sequencing and comparing a 

5 more rapidly mutating region of the nucleic acid. 
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1 32. A Wstem for performing real-time infection control over a computer network, 

2 compfisine: 

3 a computer network; 

4 a centralized database; 

5 a remotevfacility connected to the computer network, the remote facility obtaining 

6 a sample of a microorganism; 

7 a server connected to the computer network, the server 

8 recewing sequence data for a first sequenced region of a nucleic acid from 

9 the microorganism sample, 

10 accessing the centralized database and comparing the first sequenced 

1 1 region with historical sequence data stored in the centralized database, 

12 determining a measure of phylogenetic relatedness between the 

13 microorganism sanrole and historical samples stored in the centralized database, 

14 and \ 

1 5 transmitting infS(ction control information based on the phylogenetic 

1 6 relatedness determinationNto the remote facility over the computer network, 

17 thereby allowing the health We facility to use the infection control information to 

1 8 control or prevent the spread omn infection. 

1 33. Computer executable software code stored on a computer readable medium, 

2 performing a method of real-time infection control over a computer network, comprising: 

3 obtaining a sample of a microorganism at a remote facility; 
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. 4 sequencing first region of a nucleic acid firom the microorganism sample; 

5 comparing the first sequenced region with historical sequence data stored in a 

6 centralized database; \ 

7 determining a measure of phylogenetic relatedness between the microorganism 

8 sample and historical saniples stored in the centralized database; and 

9 providing infection\control information based on the phylogenetic relatedness 

1 0 determination to the remote l&icility, thereby allowing the remote facility to use the 

1 1 infection control information t\ control or prevent the spread of an infection. 
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